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&XUUHQWZRUOGZLGH HFRQRPLF VLWXDWLRQ VWUHVVHV DJOREDOQHHG WRSURYLGH VRFLHW\PRUHZLWK OHVV&RQVHTXHQWO\
V\VWHPDIIRUGDELOLW\VHHPVWREHDFRQFHUQDFURVVLQGXVWU\LQERWKWKHFRPPHUFLDODQGWKHJRYHUQPHQWVHFWRUV
:KLOH WKH SRWHQWLDO YDOXH RI V\VWHPV HQJLQHHULQJ LV LQFRQWHVWDEOH  IDLOXUH LQ V\VWHP GHYHORSPHQW LV VWLOO RIWHQ
SUHVHQW:KLOH LW KDV EHHQ HPSLULFDOO\ GHPRQVWUDWHG WKDW UHTXLUHPHQWV FDQ VWURQJO\ LQIOXHQFH SURMHFW VXFFHVV RU
IDLOXUHDQXQGHUO\LQJWKHRU\WKDWGHVFULEHVZK\WKLVRFFXUVLVFXUUHQWO\ODFNLQJ7KHSUHVHQWUHVHDUFKH[SORUHVKRZ
WKHVL]HDQGLQWHUQDORUGHULQJRIWKHVROXWLRQVSDFHLQIOXHQFHVV\VWHPDIIRUGDELOLW\JLYHQDVHWRIUHTXLUHPHQWV,QRUGHU
WR H[SORLW WKH EHQHILWV RI D IRUPDO V\VWHPV WKHRU\   ZH LQWURGXFHPDWKHPDWLFDO GHILQLWLRQV IRU VRPH V\VWHPV



















2.1. System affordability 
$OWKRXJKV\VWHPDIIRUGDELOLW\LVDGHVLUHGDQGHYHQQHHGHGFKDUDFWHULVWLFDZLGHO\DFFHSWHGGHILQLWLRQLVODFNLQJ
+RZHYHUH[LVWLQJUHVHDUFKLQIRUPVWKHUHDUHWKUHHHOHPHQWVWKDWDUHQHHGHGWRDVVHVVV\VWHPDIIRUGDELOLW\FRVWZKLFK














7KH LQIOXHQFH RI UHTXLUHPHQWV DQG UHTXLUHPHQWV HQJLQHHULQJ SUDFWLFHV LQ SURMHFW VXFFHVV DQG IDLOXUH DUH
LQFRQWHVWDEOHDVVKRZQIURPHPSLULFDOUHVHDUFKLQLQGXVWULDOSURMHFWV
2.3. Systems theory 
/LWHUDWXUH VXJJHVW V\VWHPV WKHRULVWV DQG FRPPXQLW\ RI SUDFWLFH DUH GHFRXSOHG :KHUHDV ³WKH DGRSWLRQ RI D
PDWKHPDWLFDOO\EDVHGV\VWHPVWKHRU\FDQSURYLGHWKHIRUPXODHWKHRUHPVDQGSURRIVUHTXLUHGWRXQGHUSLQWKHV\VWHPV
HQJLQHHULQJSURFHVVHVDQGGHVLJQGHFLVLRQV>«@SUDFWLFDODSSOLFDWLRQRIDV\VWHPVVFLHQFHSDUWLFXODUO\LQWHUPVRIWKH
XVHRI D ULJRURXVO\GHILQHGDQGFRPSUHKHQVLYHV\VWHPV WKHRU\ LV VWLOO QRWZLGHVSUHDGZLWKLQ LQGXVWU\´ ,Q IDFW
FRQWHPSRUDU\LQGXVWULDOVXUYH\VLQIRUPWKDWWKHFRPPXQLW\RISUDFWLFHFRQWLQXHVWRKHDYLO\UHO\RQKHXULVWLFVDQG
UXOHVRIWKXPEGHULYHGIURPSDVWH[SHULHQFHV
6\VWHPVHQJLQHHULQJ LVRU DW OHDVW VKRXOGEH FRQVWUXFWHGRQ WKHSLOODUVRIJHQHUDO V\VWHPV WKHRU\ ZKLFK LV
GHILQHGDVWKH³IRUPDOFRUUHVSRQGHQFHRIJHQHUDOSULQFLSOHVLUUHVSHFWLYHRIWKHNLQGVRIUHODWLRQVRUIRUFHVEHWZHHQ
WKHFRPSRQHQWV>ZKLFKLV@FRQFHUQHGZLWKWKHSULQFLSOHVZKLFKDSSO\WRV\VWHPVLQJHQHUDO´8QGHUWKLVIUDPHZRUN
VHYHUDO UHVHDUFKHUV KDYH FRQWULEXWHG WR EXLOG XS D ERG\ RI NQRZOHGJH DURXQG WKH WKHRUHWLFDO DVSHFWV RI V\VWHPV
HQJLQHHULQJ
2QLWVYDVWPDMRULW\VXFKUHVHDUFKDGGUHVVHVWKHIRUPDOGHVFULSWLRQRIV\VWHPEHKDYLRUIURPWKHLQWHUDFWLRQRI




IRXQGDWLRQV LQ D SUHYLRXV UHVHDUFK WKDW UHODWHG VWDNHKROGHU QHHGV V\VWHP UHTXLUHPHQWV DQG VROXWLRQ VSDFHV
+RZHYHUDWKHRU\WKDWDGGUHVVHVWKHHIIHFWRIWKHVROXWLRQVSDFHRQV\VWHPDIIRUGDELOLW\LVODFNLQJ
0DWKHPDWLFDOGHILQLWLRQRIWKHSUREOHPVWDWHPHQW
3.1. Approach and hypotheses 
7KLVSDSHUPDWKHPDWLFDOO\SURYHVWKHIROORZLQJWZRSURSRVLWLRQV

3URSRVLWLRQ՝ ܥܵ௢௥ௗ௘௥೐ೝೝ೚ೝ ՜՛ ݌௔௙௙௢௥ௗ௔௕௜௟௜௧௬ሺݐ ൌ ݐ௡ሻ




)LUVW WKHSURSRVLWLRQV DUHPDWKHPDWLFDOO\ SURYHQZKLFK FRQYHUWV WKHP LQWR WKHRUHPVRI V\VWHPV HQJLQHHULQJ
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PDMRU W\SHV WKRVH UHODWHG WR PDJQLWXGH DQG WKRVH UHODWHG WR SKDVH 7KH ILUVW W\SH RI HUURUV ZRXOG LPSO\ WKDW
UHTXLUHPHQWVDUHHLWKHULQFRUUHFWRULQFRPSOHWHZKHUHDVWKHVHFRQGW\SHZRXOGLPSO\WKHV\VWHPLVEHLQJGHYHORSHG
XQGHU GLIIHUHQW SULRULWLHV WKDQ WKRVH RI WKH VWDNHKROGHUV 7KHUHIRUH WKH REMHFWLYH RI DQ\ UHTXLUHPHQWV HOLFLWDWLRQ
WHFKQLTXHVKRXOGEHWRPLQLPL]HWKHHUURU
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 ൏ Ͳ ൒ Ͳ ൏ Ͳ $IIRUGDELOLW\ZRXOGEHUHGXFHGDVJLYHQE\HTXDWLRQ










FRPSOLDQW VSDFHV DUH UHODWHG DVGHVFULEHG LQ WKH ILUVWSDUW RIHTXDWLRQ ,IZH FRQVLGHUYDOLG WKH VWUXFWXUHRI WKH






























(TXDWLRQ  GLFWDWHV WKH SUREDELOLW\ RI ILQGLQJ DQ DIIRUGDEOH VROXWLRQ IRU RQH WU\ LH IRU RQH GHVLJQ LWHUDWLRQ
+RZHYHUWUDGHVSDFHH[SORUDWLRQRUPRUHJHQHULFDOO\DGHVLJQDFWLYLW\FRQVLVWVRIPXOWLSOHLWHUDWLRQVRUUHZRUNF\FOHV




ELDVHVDQGUHGXFWLRQRIDPRXQWRIQRQDIIRUGDEOHVROXWLRQVDV WKH\DUHGLVFDUGHGDWHDFKIDLOHG LWHUDWLRQ)RU WKH
SXUSRVHRIWKLVSDSHUZHVXJJHVWXVLQJWKHVHFRQGSDUWRIHTXDWLRQZKLFKLVDVLPSOLILHGYDULDQWWKDWDVVXPHVQR
OHDUQLQJ QR DQFKRULQJ ELDV DQG QR UHGXFWLRQ RI QRQDIIRUGDEOH VROXWLRQV 7KH ILUVW DVVXPSWLRQ LV FRQVLGHUHG
DFFHSWDEOH DV D ILUVW DSSURDFK EHFDXVH RI SRWHQWLDO FDQFHOODWLRQ HIIHFWV EHWZHHQ OHDUQLQJ DQG DQFKRULQJ ELDV
$FFHSWDELOLW\ RI WKH VHFRQGDVVXPSWLRQ LV MXVWLILHG E\ FRQVLGHULQJ WKH DPRXQWRI SRWHQWLDO VROXWLRQV VLJQLILFDQWO\
KLJKHUWKDQWKHDPRXQWRILWHUDWLRQV
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4.1. Applicability to discrete, continuous, and fuzzy requirements 
7KLVUHVHDUFKFRQVLGHUVDUHTXLUHPHQWLVDQ\REMHFWLYHDV\VWHPLVH[SHFWHGWRDFKLHYH%HFDXVHDOOPDWKHPDWLFDO
IRUPXODWLRQVDUHEDVHGRQWKLVSUHPLVHWKHUHVXOWVRIWKLVUHVHDUFKDUHQRWRQO\DSSOLFDEOHWRWUDGLWLRQDOUHTXLUHPHQWV
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4.2. Objectives for requirements engineering techniques 
7KHFRQILGHQFH OHYHO DFKLHYHG LQSURYLQJ3URSRVLWLRQ LQIRUPV WKHQHHG WRGHYHORSHYROXWLRQDU\ UHTXLUHPHQW
SULRULWL]DWLRQ WHFKQLTXHV WKDW DUH DEOH WR DGDSW VWDNHKROGHU SUHIHUHQFHV GHSHQGLQJRQ WKH HDFK SDUWLFXODU GHFLVLRQ
REMHFWLYHDORQJWKHV\VWHPOLIHF\FOH
)RUPDOSURRIRI3URSRVLWLRQ LQIRUPV WKHQHHG WRGHYHORSUHTXLUHPHQWHOLFLWDWLRQDQGDQDO\VLV WHFKQLTXHV WKDW
HQDEOHPD[LPL]LQJWKHVL]HRIWKHVROXWLRQVSDFHIRUDJLYHQVHWRIVWDNHKROGHUQHHGV8VLQJWKHRUHPVWKDWGHVFULEH
WKHHIIHFWVUHTXLUHPHQWVKDYHRQWKHVROXWLRQVSDFHWKLVFRXOGEHDFKLHYHGE\HOLPLQDWLQJUHTXLUHPHQWVWKDWGRQRW















7KHRUHP՝ ܥܵ௢௥ௗ௘௥೐ೝೝ೚ೝ ՜՛ ݌௔௙௙௢௥ௗ௔௕௜௟௜௧௬ሺݐ ൌ ݐ௡ሻ
7KHRUHP՛ ܥܵ௦௜௭௘ ՜՛ ݌௔௙௙௢௥ௗ௔௕௜௟௜௧௬ሺݐ ൌ ݐ௡ሻ
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